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(54) LIGHT-EMITTING DIODE PACKAGE

(57)  Disclosed is a light emitting diode package. Ac- [FIG. 1a]
cording to one embodiment, the light emitting diode pack-
age includes a body and a light emitting diode chip. The
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Description
[Technical Field]

[0001] Embodiments of the present disclosure relate
to a light emitting diode package.

[Background Art]

[0002] Light emitting devices including compound
semiconductors, such as GaN, AlGaN, and the like, have
many advantages including broad and easily adjustable
band-gap energy and may be used in various ways, for
example, as a light emitting device, as a light receiving
device, and as various diodes.

[0003] In particular, with development of thin film
growth techniques and thin film materials, a light emitting
device, such as a light emitting diode or a laser diode,
can realize various colors, such as a red color, a green
color, a blue color, and UV light, and white light having
good efficiency using phosphors or through combination
of colors or use of phosphors. Such alight emitting device
has various advantages including longer lifespan, lower
power consumption, and rapider response than existing
light sources, such as a fluorescent lamp, an incandes-
cent lamp, and the like.

[0004] Furthermore, with development of materials ca-
pable of generating photocurrent through absorption of
light in various wavelength bands, it is possible to use
light in a wide range of wavelengths from y-rays to the
radio wavelengths in manufacture of light receiving de-
vices, such as photodetectors or solar cells, using group
111V or 1I-VI compound semiconductors.

[0005] Accordingly, application of the light emitting de-
vice expands to transmission modules of optical commu-
nication devices, cold cathode fluorescence lamps
(CCFL) constituting a backlight of an LCD display, white
light emitting diode lighting devices capable of replacing
fluorescent lamps or incandescent light bulbs, automo-
bile head lamps, traffic lights, sensors for detecting gas
or fire, and the like. In addition, the light emitting device
can be applied to high frequency application circuits, oth-
er power control devices, and communication modules.
[0006] In particular, semiconductor devices emitting
UV light can be used for curing, in medicine and for ster-
ilization.

[0007] On the other hand, despite active study on a
light emitting diode package, the light emitting diode
package still has a problem of deterioration in reliability
and efficiency over time.

[Disclosure]
[Technical Problem]
[0008] Embodiments of the present disclosure provide

a light emitting diode package achieving improvementin
reliability by preventing generation of cracks on a lens.
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[0009] Embodiments of the present disclosure provide
a light emitting diode package capable of improving light
extraction efficiency.

[Technical Solution]

[0010] In accordance with one embodiment of the
present disclosure, a light emitting diode package in-
cludes a body and a light emitting diode chip. The body
includes a substrate and a sidewall formed on the sub-
strate and may be formed with a cavity therein. The light
emitting diode chip may be mounted on the substrate in
the cavity of the body. The sidewall may include multiple
inner side surfaces formed to surround the cavity. The
inner side surfaces of the sidewall may include adjacent
inner side surfaces forming an angle of 90 degrees or
more therebetween. In addition, the substrate may in-
clude an insulating base, a first interconnect pattern
formed on the base, a second interconnect pattern
spaced apart from the first interconnect pattern, and an
insulating region disposed inside the cavity to separate
the first interconnect pattern from the second intercon-
nect pattern.

[0011] The sidewall may include an even number of
inner side surfaces greater than or equal to 4.

[0012] The inner side surfaces of the sidewall may in-
clude inner side surfaces facing each other and having
the same length.

[0013] The inner side surfaces of the sidewall may in-
clude inner side surfaces facing each other and symmet-
rical to each other.

[0014] An upper surface of the sidewall may be divided
into multiple regions. Here, some regions of the upper
surfaces of the side wall may have different areas than
the other regions thereof.

[0015] The light emitting diode package may further
include a lens disposed on an upper surface of the side-
wall and covering the cavity.

[0016] The light emitting diode package may further
include a bonding agent interposed between the lens and
the upper surface of the sidewall. In addition, the upper
surface of the sidewall may be divided into multiple re-
gions. Here, some regions of the upper surface of the
side wall may have different areas than the other regions
thereof. Further, the multiple regions may include regions
facing each other and having the same area.

[0017] The insulating region may include a first insu-
lating region and a second insulating region. The first
insulating region may have a greater length than the sec-
ondinsulating region. Here, the firstinsulating region may
be disposed parallel to one side of the light emitting diode
chip. In addition, the second insulating region may be
disposed parallel to the other side of the light emitting
diode chip.

[0018] The light emitting diode package may further
include a short preventing portion formed on the inter-
connect pattern between the light emitting diode chip and
the insulating region.
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[0019] For example, the short preventing portion may
be a groove formed on the interconnect pattern formed
on an upper side of the base.

[0020] For example, the short preventing portion may
be a dam formed on the interconnect pattern formed on
an upper side of the base. Here, an upper surface of the
dam may be placed above an upper surface of the inter-
connect pattern.

[0021] In accordance with another embodiment of the
present disclosure, a light emitting diode package in-
cludes a body and a light emitting diode chip. The body
includes a substrate and a sidewall formed on the sub-
strate and may be formed with a cavity therein. The light
emitting diode chip may be mounted on the substrate in
the cavity of the body. The sidewall includes at least four
inner side surfaces formed to surround the cavity. The
inner side surfaces of the sidewall may include adjacent
inner side surfaces forming an angle of 90 degrees or
more therebetween. In addition, the substrate may in-
clude an insulating base, a first interconnect pattern
formed on the base, a second interconnect pattern
spaced apart from the first interconnect pattern, an insu-
lating region disposed inside the cavity to separate the
first interconnect pattern from the second interconnect
pattern, and a short preventing portion disposed between
the light emitting diode chip and the insulating region.
[0022] The inner side surfaces of the sidewall may in-
clude inner side surfaces facing each other and having
the same length.

[0023] The inner side surfaces of the sidewall may in-
clude inner side surfaces facing each other and symmet-
rical to each other.

[0024] The insulating region may include a first insu-
lating region and a second insulating region. The first
insulating region may have a greater length than the sec-
ond insulating region. The first insulating region may be
disposed parallel to one side of the light emitting diode
chip. In addition, the second insulating region may be
disposed parallel to the other side of the light emitting
diode chip.

[0025] The short preventing portion may include at
least some region parallel to the first insulating region.
[0026] The short preventing portion may include at
least some region parallel to the second insulating region.
[0027] For example, the short preventing portion may
a groove shape or a dam shape.

[0028] The shortpreventingportion may have agreater
length than the insulating region.

[Advantageous Effects]

[0029] The light emitting diode package according to
the embodiments of the present disclosure can achieve
improvement in reliability by preventing separation of the
lens.

[0030] In addition, the light emitting diode package ac-
cording to the embodiments of the present disclosure
can achieve improvement in reliability and lifespan by
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minimizing electrical failure.

[0031] Further, the light emitting diode package ac-
cording to the embodiments of the present disclosure
can improve light extraction efficiency.

[Description of Drawings]
[0032]

FIG. 1ais a plan view of a light emitting diode pack-
age according to a first embodiment of the present
disclosure.

FIG. 1b is a cross-sectional view (A-A’) of the light
emitting diode package according to the firstembod-
iment of the present disclosure.

FIG. 2a is a plan view of a light emitting diode pack-
age according to a second embodiment of the
present disclosure.

FIG. 2b is a cross-sectional view (B-B’) of the light
emitting diode package according to the second em-
bodiment of the present disclosure.

FIG. 2cis a cross-sectional view of another example
of the light emitting diode package according to the
second embodiment of the present disclosure.

FIG. 3 is an exemplary view of a light emitting diode
package according to a third embodiment of the
present disclosure.

FIG. 4ais a plan view of a light emitting diode pack-
age according to a fourth embodiment of the present
disclosure.

FIG. 4b is a cross-sectional view (C-C’) of the light
emitting diode package according to the fourth em-
bodiment of the present disclosure.

FIG. 5 is an exemplary view of a light emitting diode
package according to a fifth embodiment of the
present disclosure.

FIG. 6 is an exemplary view of a light emitting diode
package according to a sixth embodiment of the
present disclosure.

FIG. 7 is an exemplary view of a light emitting diode
package according to a seventh embodiment of the
present disclosure.

FIG. 8 is an exemplary view of a light emitting diode
package according to an eighth embodiment of the
present disclosure.

FIG. 9a is a plan view of a light emitting diode pack-
age according to a ninth embodiment of the present
disclosure.

FIG. 9b is a cross-sectional view (D-D’) of the light
emitting diode package according to the ninth em-
bodiment of the present disclosure.

FIG. 10 is an exemplary view of a light emitting diode
package according to a tenth embodiment of the
present disclosure.

FIG. 11 is an exemplary view of a light emitting diode
package according to an eleventh embodiment of
the present disclosure.

FIG. 12ais a plan view of a light emitting diode pack-
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age according to a twelfth embodiment of the present
disclosure.

FIG. 12b is a cross-sectional view (E-E’) of the light
emitting diode package according to the twelfth em-
bodiment of the present disclosure.

FIG. 12c is another cross-sectional view (F-F’) of the
light emitting diode package according to the twelfth
embodiment of the present disclosure.

FIG. 13is an exemplary view of a light emitting diode
package according to a thirteenth embodiment of the
present disclosure.

FIG. 14ais a cross-sectional view of a light emitting
diode package according to a fourteenth embodi-
ment of the present disclosure.

FIG. 14b is another cross-sectional view of a light
emitting diode package according to the fourteenth
embodiment of the present disclosure.

FIG. 15ais a cross-sectional view of a light emitting
diode package according to a fifteenth embodiment
of the present disclosure.

FIG. 15b is another cross-sectional view of a light
emitting diode package according to the fifteenth em-
bodiment of the present disclosure.

FIG. 16ais a plan view of a light emitting diode pack-
age according to a sixteenth embodiment of the
present disclosure.

FIG. 16b is a cross-sectional view (G-G’) of the light
emitting diode package according to the sixteenth
embodiment of the present disclosure.

FIG. 17 is an exemplary view of a light emitting diode
package according to a seventeenth embodiment of
the present disclosure.

FIG. 18 is an exemplary view of a light emitting diode
package according to an eighteenth embodiment of
the present disclosure.

FIG. 19ais a plan view of a light emitting diode pack-
age according to a nineteenth embodiment of the
present disclosure.

FIG. 19b is a cross-sectional view (H-H’) of the light
emitting diode package according to the nineteenth
embodiment of the present disclosure.

FIG. 20is an exemplary view of a light emitting diode
package according to a twentieth embodiment of the
present disclosure.

FIG. 21is an exemplary view of a light emitting diode
package according to a twenty first embodiment of
the present disclosure.

FIG. 22ais a plan view of a light emitting diode pack-
age according to a twenty second embodiment of
the present disclosure.

FIG. 22b is a cross-sectional view (I-I') of the light
emitting diode package according to the twenty sec-
ond embodiment of the present disclosure.

FIG. 22c is another cross-sectional view (J-J’) of the
light emitting diode package according to the twenty
second embodiment of the present disclosure.

FIG. 23 is an exemplary view of a light emitting diode
package according to a twenty third embodiment of
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the present disclosure.

FIG. 24a is a cross-sectional view of a light emitting
diode package according to a twenty fourth embod-
iment of the present disclosure.

FIG. 24b is another cross-sectional view of the light
emitting diode package according to the twenty
fourth embodiment of the present disclosure.

FIG. 25a is a cross-sectional view of a light emitting
diode package according to a twenty fifth embodi-
ment of the present disclosure.

FIG. 25b is another cross-sectional view of the light
emitting diode package according to the twenty fifth
embodiment of the present disclosure.

FIG. 26 is an exemplary view of a light emitting diode
package according to a twenty sixth embodiment of
the present disclosure.

[Mode for Invention]

[0033] Hereinafter, exemplary embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings. The following em-
bodiments are given by way of illustration to provide a
thorough understanding of the present disclosure to
those skilled in the art. Therefore, the present disclosure
is not limited to the following embodiments and may be
realized in differentways. The presentembodiments may
be combined with each other and the scope of the present
disclosure is not limited to each of the embodiments de-
scribed below. In addition, even if a feature described in
a specific embodiment is not described in another em-
bodiment, the feature can be understood as a description
related to another embodiment unless the description is
inconsistent with or contradicts the corresponding fea-
ture in the other embodiment.

[0034] In addition, it should be noted that the drawings
are not to precise scale and some of the dimensions,
such as width, length, thickness, and the like, are exag-
gerated for clarity of description in the drawings. Further,
it will be understood that, when an element is referred to
as being placed "above" or "on" another element, the
element can be placed directly above or on the other
element, or intervening element(s) may also be present
therebetween. The same components will be denoted by
the same reference numerals throughout the specifica-
tion.

[0035] FIG. 1is exemplary views of a light emitting di-
ode package according to a first embodiment of the
present disclosure.

[0036] FIG. 1ais a plan view of the light emitting diode
package according to the first embodiment of the present
disclosure. In addition, FIG. 1b is a cross-sectional view
(A-A’) of the light emitting diode package according to
the first embodiment of the present disclosure.

[0037] FIG. 1ais aplan view of a body and a light emit-
ting diode chip excluding a lens. In all embodiments de-
scribed below, plan views show a body and a light emit-
ting diode chip excluding a lens.
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[0038] Referringto FIG. 1a and FIG. 1b, the light emit-
ting diode package 1000 according to the first embodi-
ment may include a body 100 defining a cavity 129 there-
in, a light emitting diode chip 130 disposed in the cavity
129, a protective element 190 spaced apart from the light
emitting diode chip 130, an insulating region 115 dis-
posed parallel to at least one side of the light emitting
diode chip 130, alens 150 disposed on an upper surface
of the body 100, and a bonding layer 170 assisting in
adhesion between the body 100 and the lens 150.
[0039] The body 100 may include a substrate 110 and
a sidewall 120. The substrate 110 may be a lower portion
of the body 100 and the sidewall 120 may be an upper
portion of the body 100. That is, the substrate 100 may
be placed under the sidewall 120. The sidewall 120 may
be formed on an upper surface of the substrate. In addi-
tion, the sidewall 120 may define the cavity 129 that ex-
poses at least part of the upper surface of the substrate
110.

[0040] The substrate 110 and the sidewall 120 are sep-
arate components and may be connected to each other
to constitute the body 100. Alternatively, the substrate
110 and the sidewall 120 may be integrally formed with
each other.

[0041] The body 100 may be formed of a metallic or
ceramic material. Here, the substrate 110 and the side-
wall 120 may be formed of the same material or different
materials.

[0042] The substrate 110 may be an insulating sub-
strate including a ceramic material. The ceramic material
may include low temperature co-fired ceramic (LTCC) or
high temperature co-fired ceramic (HTCC). For example,
the substrate 110 may include a ceramic material such
as AIN and the like. However, it should be understood
that the present disclosure is not limited thereto and the
substrate 110 may include other ceramic materials such
as SiOy, SiyOy, SigNy, SiyN,, SiO,Ny, Al,O3, and the like.
[0043] Thesubstrate 110 may be a printed circuitboard
(PCB) or a metal substrate.

[0044] The sidewall 120 may be formed by plating with
a metal. For example, the sidewall 120 may be formed
of Au. However, it should be understood that the sidewall
120 is not limited thereto and may be formed on the upper
surface of the substrate 110 by various methods using
various materials.

[0045] When the sidewall 120 is formed of a metal, a
first interconnect pattern 111 and a second interconnect
pattern 112 formed on the substrate 110 may be formed
by the same method using the same material as the side-
wall 120.

[0046] Inthis embodiment, the substrate 110 may have
a width t1 of about 2.0 mm to about 12 mm. Specifically,
the substrate 110 may have a width t1 of about 3.5 mm.
[0047] The substrate 110 may include a base 10 and
an interconnect pattern 15.

[0048] The base 10 may be formed of an insulating
material. For example, the base 10 may be formed of the
ceramic material. Alternatively, the base 10 may be
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formed of a metal having an insulating material coated
on a surface thereof.

[0049] Referring to FIG. 1a and FIG. 1b, the intercon-
nect pattern 15 may include the first interconnect pattern
111 and the second interconnect pattern 113.

[0050] Each of the first interconnect pattern 111 and
the second interconnect pattern 113 may include an up-
per interconnect pattern 11 formed on an upper surface
of the base 10, a lower interconnect pattern 12 formed
on a lower surface of the base 10, and a via 13 formed
in the base 10 and electrically connecting the upper in-
terconnect pattern 11 to the lower interconnect pattern
12.

[0051] The first interconnect pattern 111 and the sec-
ond interconnect pattern 113 may supply electric power
to the light emitting diode chip 130 and the protective
element 190.

[0052] Referringto FIG. 1a and FIG. 1b, the first inter-
connect pattern 111 is placed at one side of the light
emitting diode chip 130 and the second interconnect pat-
tern 113 is placed at a lower side of the light emitting
diode chip 130.

[0053] The interconnect pattern 15 may be formed of
an electrically conductive material. For example, the in-
terconnect pattern 15 may be formed of a metal, such as
gold (Au), silver (Ag), platinum (Pt), titanium (Ti), copper
(Cu), nickel (Ni), tantalum (Ta), tin (Sn), aluminum (Al),
tungsten (W), and palladium (Pd). In addition, the inter-
connect pattern 15 may have a monolayer structure or a
multilayer structure.

[0054] A lower surface 125 of the sidewall 120 may
contact the upper surface of the substrate 110. In addi-
tion, an upper surface 127 of the sidewall 120 may con-
tact a lower surface of the lens 150. Further, an inner
side surface of the sidewall 120 may define the cavity
129. Accordingly, the structure of the cavity 129 may be
modified according to the structure of the inner side sur-
face 121 of the sidewall 120.

[0055] The cavity 129 may be an air gap. The air gap
refers to a space filled with air. That is, the cavity 129
may be filled with air. However, it should be understood
that the present disclosure is not limited thereto and the
cavity 129 may be filled with various gases, for example,
nitrogen and the like. Alternatively, the cavity 129 may
be filled with a polymer resin.

[0056] An outer side surface 123 of the sidewall 120
may constitute an outer wall of the body 100 together
with an outer side surface of the substrate 110.

[0057] Referringto FIG. 1a, a width {2 of the outer side
surface of the sidewall 120 may be narrower than a width
t1 of the outer side surface of the substrate 110. Here,
the width of the outer side surface of each of the sidewall
120 and the substrate 110 refers to a distance between
outer side surfaces facing each other.

[0058] In addition, each of corners of the outer side
surface 123 ofthe sidewall 120 may be formed in a curved
shape. That is, as shown in FIG. 1a, the corners of the
outer periphery of the sidewall 120 may have a curved
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structure.

[0059] Each corner of the outer side surface 123 of the
sidewall 120 is formed in a curved shape, thereby ena-
bling stable formation of the sidewall 120 without crack-
ing. However, it should be understood that the sidewall
120 according to the present disclosure is not limited
thereto.

[0060] The size and structure of the cavity 129 may be
determined according to the structure of the inner side
surface 121 of the sidewall 120, whereby the area and
structure of the upper surface 127 of the sidewall 120
can also be determined corresponding thereto.

[0061] The sidewall 120 may include n or more inner
side surfaces 121. Here, n is a natural number of 4 or
more.

[0062] For the sidewall 120 including an even number
of inner side surfaces 121, the inner side surfaces 121
of the sidewall 120 facing each other may have the same
width (length). In addition, the sidewall 121 may have
inner side surfaces 121 facing each other and symmet-
rical to each other. With the symmetrical structure of the
inner side surfaces 121 of the sidewall 120, the light emit-
ting diode package allows light emitted from the light emit-
ting diode chip 130 to be uniformly discharged through
the entirety of an upper region of the cavity 129, when
the light emitting diode chip 130 is disposed in the cavity
129 such that an optical axis of the light emitting diode
chip 130 is consistent with a central axis of the cavity
129. That is, the above structure can improve luminous
uniformity at the boundary between the cavity 129 and
the lens 150.

[0063] The lens 150 is disposed on the upper surface
127 of the sidewall 120.

[0064] The lens 150 may protect the light emitting di-
ode chip 130 in the cavity 129 from external environ-
ments. In addition, the lens 150 may adjust a profile of
light emitted from the light emitting diode chip 130.
[0065] The bonding layer 170 may be further formed
between the upper surface 127 of the sidewall 120 and
the lens 150. The bonding layer 170 may be formed of a
bonding material that can bond the sidewall 120 to the
lens 150. For example, the bonding layer 170 may be
formed of a material including at least one selected from
among resins, such as a silicone resin and an epoxy res-
in, and metals.

[0066] Forthesidewall 120including the inner side sur-
faces 121 facing each other and symmetrical to each
other, the upper surfaces 127 of the sidewall 120, which
are connected to the inner side surfaces 121 facing each
other, may have the same area. For example, in FIG. 1a,
on the upper surface 127 of the sidewall 120, afirstregion
A1 may have the same area as a fourth region A4. In
addition, a second region A2 may have the same area
as a fifth region A5. Further, a third region A3 may have
the same area as a sixth region A6.

[0067] As such, since the regions symmetrical to each
other have the same area, the bonding material may also
be deposited in the same amount to the symmetrical re-
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gions on the upper surface 127 of the sidewall 120. Ac-
cordingly, the bonding material between the lens 150 and
the upper surface 127 of the sidewall 120 may be uni-
formly deposited with reference to any central line on the
upper surface 127 of the sidewall 120. Here, the central
line refers to a straight line connecting one side of the
upper surface 127 of the sidewall 120 to the other side
thereof. Further, the one side and the other side refer to
opposite sides or corners facing each other. Since the
bonding material can be uniformly deposited on the re-
gions symmetrical to each other, it is possible to prevent
the lens 150 from being slanted to one side due to a
difference in deposited amount of the bonding material
that causes a difference in height of the bonding layer
170. Further, it is possible to prevent the lens 150 from
being moved or rotated due to a difference in bonding
strength of the bonding layer 170 between the regions
on the upper surface 127 of the sidewall 120 or from
being detached from the upper surface 127 of the side-
wall 120 at a portion thereof, which exhibits low bonding
strength.

[0068] Referring to FIG. 1a, the sidewall 120 may in-
clude first to sixth inner side surfaces 121a, 121b, 121c,
121d, 121e, 121f. The first to sixth inner side surfaces
121a, 121b, 121c, 121d, 121e, 121f are sequentially ar-
ranged in the clockwise direction, with adjacentinner side
surfaces connected to each other. Here, the first inner
side surface 121a and the fourth inner side surface 121d
are disposed parallel to opposite sides of the substrate
110. Further, the second inner side surface 121b, the
third inner side surface 121c, the fifth inner side surface
121e, and the sixth inner side surface 121f may be dis-
posed to face the corners of the sidewall 120 or the cor-
ners of the substrate 110.

[0069] According to this embodiment, the first inner
side surface 121a and the fourth inner side surface 121d
may have the same length as or a greater length than
the second inner side surface 121b, the third inner side
surface 121c, the fifth inner side surface 121e, and the
sixth inner side surface 121f. If the second inner side
surface 121b, the third inner side surface 121c, the fifth
inner side surface 121e, and the sixth inner side surface
121fhave a shorter length than the first inner side surface
121a and the fourth inner side surface 121d, there can
be a problem that a sufficient area for mounting the light
emitting diode chip 130 and the protective element 190
is not secured.

[0070] Referringto FIG. 1a, the sidewall 120 may have
a structure in which the adjacent inner side surfaces 121
are connected to each other to form an angle of 90 de-
grees or more therebetween. If the adjacent inner side
surfaces 121 are connected to each other to form an
angle of less than 90 degrees therebetween, the area for
the cavity 129 cannot be sufficiently secured, thereby
making it difficult to mount the light emitting diode chip
130 and the protective element 190 therein. Further, if
the adjacent inner side surfaces 121 are connected to
each other to form an angle of 90 degrees therebetween,
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a sufficient area of the cavity 129 can be secured. How-
ever, a sufficient area of the upper surface 127 of the
sidewall 120 for deposition of the bonding material is not
secured to allow the lens 150 to be sufficiently secured
to the sidewall 120, causing deterioration in adhesion
between the sidewall 120 and the lens 150. Referring to
FIG. 1b, in the sidewall 120, the inner side surfaces 121
have a planar structure perpendicular to the upper sur-
face of the substrate 110. However, it should be under-
stood that the structure of the sidewall 120 is not limited
thereto and the inner side surfaces 121 may include at
least one planar or curved surface inclined at various
angles with respect to the upper surface of the substrate.
[0071] Referring to FIG. 1a, the upper surface 127 of
the sidewall 120 may include a first region A1 connected
to the first inner side surface 121a, a second region A2
connected to the second inner side surface 121b, a third
region A3 connected to the third inner side surface 121c,
a fourth region A4 connected to the fourth inner side sur-
face 121d, a fifth region A5 connected to the fifth inner
side surface 121e, and a sixth region A6 connected to
the sixth inner side surface 121f. A border line between
two adjacent regions among the first to sixth regions A1,
A2, A3, A4, A5, A6 may be the shortest straight line be-
tween a corner of each of the inner side surfaces 121 of
the sidewall 120 and the outer side surface 123 of the
sidewall 120.

[0072] The first region A1 may have the same area as
the fourth region A4. In addition, the second region A2,
the third region A3, the fifth region A5 and the sixth region
A6 may have the same area. Further, the first region A1
and the fourth region A4 may have a narrower area than
the second region A2, the third region A3, the fifth region
A5 and the sixth region A6.

[0073] Accordingly, the bonding layer 170 formed in
each of the first region A1 and the fourth region A4 may
have a larger area than the bonding layer 170 formed in
each of the second region A2, the third region A3, the
fifth region A5 and the sixth region A6. Here, each of the
second region A2, the third region A3, the fifth region A5
and the sixth region A6 includes an outer corner of the
upper surface 127 of the sidewall 120. Thatis, the second
region A2, the third region A3, the fifth region A5 and the
sixth region A6 each including the outer corner of the
upper surface 127 of the sidewall 120 are formed to have
a large area.

[0074] Since the regions including the outer corners of
the upper surface 127 of the sidewall 120 have a large
area, the bonding material spreads broadly and can be
prevented from agglomerating at the corners of the upper
surface. Accordingly, the bonding layer 170 may have
as small a step as possible over the entire region on the
upper surface 27 of the sidewall 120. Accordingly, the
lens 150 can be prevented from being detached, rotated
and slanted due to a stepped structure of the bonding
layer 170, thereby improving reliability and light extrac-
tion efficiency of the light emitting diode package 1000.
[0075] In addition, the light emitting diode package
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1000 can prevent the bonding material from entering the
cavity 129 from the upper surface 127 of the sidewall 120.
[0076] A straight distance between the first inner side
surface 121a and the fourth inner side surface 121d at
the center of the cavity 129 and another straight distance
perpendicular to the straight distance at the center of the
cavity 129 may be in the range of 2.5 mm to 2.8 mm,
specifically 2.64 mm.

[0077] The cavity 129 may have a sufficient size to
mount the light emitting diode chip 130 and the protective
element 190 therein.

[0078] Further, the cavity 129 may have a sufficient
size such that the light emitting diode chip 130 and the
protective element 190 can be connected to first, second
and third wires W1, W2, W3 without interference.
[0079] The light emitting diode chip 130 may be dis-
posed in the cavity 129 to be spaced apart from the side-
wall 120. For example, the light emitting diode chip 130
may be disposed to overlap a vertical line at the center
of the cavity 129. More specifically, the light emitting di-
ode chip 130 may be disposed in a region where a central
axis of the light emitting diode chip 130 overlaps a central
axis of the cavity 129. With this placement, the light emit-
ting diode package 1000 according to this embodiment
can secure a uniform beam angle in any direction in plan
view. Further, the light emitting diode package 1000 ac-
cording to this embodiment can realize uniform bright-
ness.

[0080] ReferringtoFIG. 1b, the lightemitting diode chip
130 is disposed on an upper surface of the second inter-
connect pattern 113. Here, one side of the light emitting
diode chip 130 and one side of the second interconnect
pattern 113 are not placed on the same vertical line. Here,
the one side of the light emitting diode chip 130 and the
one side of the second interconnect pattern 113 face the
same inner side surfaces 121 of the sidewall 120. How-
ever, it should be understood that the structure of the
light emitting diode package 1000 is not limited thereto.
Alternatively, the light emitting diode chip 130 may be
disposed on the second interconnect pattern 113 such
that the one side of the light emitting diode chip 130 and
the one side of the second interconnect pattern 113 are
placed on the same vertical line.

[0081] In one embodiment, the cavity 129 may be pro-
vided with a single light emitting diode chip 130. The light
emitting diode chip 130 may have a large area. For ex-
ample, the light emitting diode chip 130 may have a size
of 1,420 um x 1,420 pm.

[0082] Alternatively, the cavity 129 may be provided
with multiple light emitting diode chips 130 and multiple
protective elements 190. For example, the cavity 129
may be provided with at least four light emitting diode
chips 130. Here, each of the light emitting diode chip 130
may have a size of 575 pm x 575 pum. Further, the light
emitting diode chips 130 may be arranged at an interval
of atleast 250 wm or more to secure sufficient insulation
between circuits including interconnect patterns formed
on the substrate 110.
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[0083] The lightemitting diode chips 130 may be bond-
ed to the second interconnect pattern 113 via an electri-
cally conductive bonding agent, for example, Ag paste.
However, it should be understood that the electrically
conductive bonding agent is not limited to the Ag paste.
The electrically conductive bonding agent may be select-
ed from any electrically conductive bonding agents ca-
pable of bonding electrodes (not shown) of the light emit-
ting diode chip 130 to the second interconnect pattern
113 while achieving electrical connection therebetween.
[0084] The light emitting diode chip 130 may be con-
nected to the first interconnect pattern 111 via the first
wire W1 and the second wire W2. That is, according to
this embodiment, the electrodes of the light emitting di-
ode chip 130 may be electrically connected to the inter-
connect pattern 15 of the substrate 110 by wire bonding.
[0085] The light emitting diode chip 130 according to
this embodiment may be a vertical type light emitting di-
ode chip having electrodes at upper and lower sides
thereof, respectively. Alternatively, the light emitting di-
ode chip 130 may be a horizontal type or flip-chip type
light emitting diode chip.

[0086] It should be understood that electrical connec-
tion between the light emitting diode chip 130 and the
substrate 110 is not limited to wire bonding. The light
emitting diode chip 130 may be electrically connected to
the substrate 110 by at least one method selected from
among wire bonding, die bonding and flip-chip bonding
according to the inner structure of the light emitting diode
chip 130 and the structure of the interconnect pattern 15
formed on the substrate 110.

[0087] The light emitting diode chip 130 may include a
light emitting structure including a compound semicon-
ductor. The light emitting structure may include a first
conductivity type semiconductor layer, a second conduc-
tivity type semiconductor layer, and an active layer inter-
posed between the first conductivity type semiconductor
layer and the second conductivity type semiconductor
layer.

[0088] The first conductivity type semiconductor layer
may include n-type dopants, such as Si, Ge and Sn, and
the second conductivity type semiconductor layer may
include p-type dopants, such as Mg, Sr, and Ba. The first
conductivity type semiconductor layer may include GaN
or AlGaN containing Si as a dopant and the second con-
ductivity type semiconductor layer may include GaN or
AlGaN containing Mg as a dopant.

[0089] Each of the first conductivity type semiconduc-
tor layer and the second conductivity type semiconductor
layer may be composed of a single layer or multiple lay-
ers, and may include super-lattice layers.

[0090] The active layer may include a single quantum
well structure or a multi-quantum well structure.

[0091] The light emitting diode chip 130 may generate
and emit visible light, infrared light, and ultraviolet light.
For example, the light emitting diode chip 130 may emit
UV light having a wavelength of about 200 nm to 420 nm.
[0092] The protective element 190 may be disposed

10

15

20

25

30

35

40

45

50

55

on the second interconnect pattern 113 in the cavity 129.
[0093] The protective element 190 may protect the light
emitting diode chip 130 from reverse voltage, static elec-
tricity and surge current by maintaining a constant volt-
age despite fluctuations in current. For example, the pro-
tective element 190 may include a Zener diode or a tran-
sient voltage suppression (TVS) diode.

[0094] The protective element 190 is spaced apart
from the light emitting diode chip 130. The protective el-
ement 190 is connected to the second interconnect pat-
tern 113 through an electrically conductive bonding agent
and may be electrically connected to the firstinterconnect
pattern 110 through the first wire W.

[0095] Referring to FIG. 1a, the insulating region 115
may be formed between the first interconnect pattern 111
and the second interconnect pattern 113. The first inter-
connect pattern 111 is spaced apart from the second
interconnect pattern 113 to be electrically insulated there-
from by the insulating region 115.

[0096] Referring to FIG. 1b, the insulating region 115
is a region in which the first interconnect pattern 111 is
spaced apart from the second interconnect pattern 113.
Thatis, the insulating region 115 may be a space in which
the first interconnect pattern 111 is spaced apart from
the second interconnect pattern 113. Alternatively, the
insulating region 115 may be filled with an insulating ma-
terial. For example, the insulating region 115 may be filled
with a material including at least one selected from
among PSR (Photoimageable Solder Resist), white sili-
cone, silicone resins, epoxy resins, polyphthalamide
(PPA), polycarbonate resins, polyphenylene sulfide
(PPS), ABS resins, phenol resins, and acrylic resins. Al-
ternatively, the insulating region 115 may be filled with
the base 10 of the substrate 110.

[0097] The insulating region 115 may be disposed par-
allel to at least two sides of the light emitting diode chip
130.

[0098] The insulating region 115 may include a first
insulating region 115a and a second insulating region
115b. The first insulating region 115a and the second
insulating region 115b may be formed at least partially
parallel to different sides of the light emitting diode chip
130, respectively. For example, the firstinsulating region
115a may be formed between one side of the light emit-
ting diode chip 130 and the inner side surface 121 of the
sidewall 120 parallel to the one side of the light emitting
diode chip to be placed between the first interconnect
pattern 111 and the second interconnect pattern 113. In
addition, the second insulating region 115b may be
formed at least partially parallel to the other side of the
light emitting diode chip 130 facing a corner of the inner
side surface 121 of the sidewall 120. Here, the one side
and the other side of the light emitting diode chip 130
refer to sides sharing the same corner. Referring to FIG.
1a, the second insulating region 115b may be bent at a
certain point. Accordingly, the second insulating region
115b may include a portion formed parallel to the other
side of the light emitting diode chip 130 and bent parallel
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to one side of the protective element 190.

[0099] The first insulating region 115a may have a
greater length than the second insulating region 115b.
[0100] The insulating region 115 may further include a
third insulating region 115c. The third insulating region
115¢c may be connected at one end thereof to the first
insulating region 115a and at the other end thereof to the
second insulating region 115b. In addition, at least part
of the third insulating region 11c may be formed parallel
to the inner side surface 121 of the sidewall 120 facing
one of the corners of the light emitting diode chip 130.
For example, the third insulating region 115¢c may be dis-
posed parallel to the fifth inner side surface 121e of the
sidewall 120.

[0101] An outer side surface 151 of the lens 150 dis-
posed on the body 100 may have the same maximum
width as or a smaller maximum width than the outer side
surface 123 of the sidewall 120. That is, the outer side
surface 151 of the lens 150 may be placed on the same
vertical line as the outer side surface 123 of the sidewall
120 or may be placed inside the outer side surface 123
of the sidewall 120.

[0102] Atleast part of a lower surface 152 of the lens
150 may be flat. For example, a portion of the lower sur-
face 512 of the lens 150 facing the sidewall 120 may be
flat. Alternatively, the entirety of the lower surface 152 of
the lens 150 may be flat.

[0103] An upper surface 153 of the lens 150 may in-
clude a convex structure. The convex structure of the
upper surface 153 of the lens 150 may be placed above
the cavity 129. More specifically, the upper surface 153
of the lens 150 may include a convex portion 154 pro-
truding from a central region thereof and a flat portion
155 formed along the periphery of the convex portion
154. Here, the center of the convex portion 154 may be
placed on an optical axis of the light emitting diode chip
130.

[0104] The convex portion 154 may control the beam
angle of light emitted from the light emitting diode chip
130. In addition, the convex portion 154 may have the
same width as or a greater width than the light emitting
diode chip 130 in a horizontal direction thereof.

[0105] The light emitting diode package 1000 accord-
ing to this embodiment may have a beam angle of about
50 degrees to 80 degrees due to the lens 150. Preferably,
the light emitting diode package 1000 may have a beam
angle of about 60 degrees to 65 degrees.

[0106] The lens 150 may be formed of a material al-
lowing transmission of light emitted from the light emitting
diode chip 130 therethrough. For example, the lens 150
may be formed of a material, such as silicone, epoxy,
oxides, and nitrides. Alternatively, the lens 150 may be
formed of a glass material. For example, the lens 150
may be formed of a transparent material, for example,
LiF, MgF,, CaF,, BaF,, Al,O3, SiO,, or optical glass (N-
BK7). In addition, the lens 150 may be formed of quartz
crystals (SiO,).

[0107] Next, light emitting diode packages according
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to various embodiments of the present disclosure will be
described. Here, the following description will focus on
different features of the light emitting diode packages ac-
cording to the following embodiments from the light emit-
ting diode package according to the above embodiment.
Thus, for details of omitted or briefly described compo-
nents, refer to the description of the above embodiment.
[0108] FIG. 2 is an exemplary view of a light emitting
diode package according to a second embodiment of the
present disclosure.

[0109] FIG. 2a is a plan view of a light emitting diode
package according to the second embodiment of the
present disclosure. FIG. 2b is a cross-sectional view (B-
B’) of the light emitting diode package according to the
second embodiment of the present disclosure. FIG. 2¢
is a view of another example of the light emitting diode
package according to the second embodiment of the
present disclosure.

[0110] The light emitting diode package 2000 accord-
ing to the second embodiment may include a cavity 229
having an octagonal cross-sectional shape.

[0111] Referringto FIG. 2a and FIG. 2b, a sidewall 220
includes 8 inner side surfaces 221 and may define the
cavity 229 having an octagonal shape therein.

[0112] According to this embodiment, the inner side
surfaces 221 of the sidewall 220 may include first to eight
inner side surfaces 221a, 221b, 221c, 221d, 221e, 221f,
221g, 221h.

[0113] The firstinner side surface 221a, the third inner
side surface 221c, the fifth inner side surface 221e and
the seventh side surface 221g are disposed parallel to
side surfaces of the substrate 210 adjacent thereto, re-
spectively. In addition, the second inner side surface
221b, the fourth inner side surface 221d, the sixth side
surface 221f and the eighth side surface 221h are dis-
posed to face corners of an outer side surface 223 of the
sidewall 221 most adjacent thereto, respectively.
[0114] Referring to FIG. 2a, the first inner side surface
221a, the third inner side surface 221c, the fifth inner side
surface 221e, and the seventh side surface 221g may
have the same length as or a greater length than the
second inner side surface 221b, the fourth inner side sur-
face 221d, the sixth side surface 221f, and the eighth
side surface 221e.

[0115] Ifthe second inner side surface 221b, the fourth
inner side surface 221d, the sixth side surface 221f, and
the eighth side surface 221e are longer than the firstinner
side surface 221a, the third inner side surface 221c, the
fifthinner side surface 221e, and the seventh side surface
221g, the cavity 229 can have a narrower area. As a
result, it can be difficult to secure a sufficient area for
mounting a light emitting diode chip 230 and a protective
element 290.

[0116] Among the first to eight inner side surfaces
221a, 221b, 221c, 221d, 221e, 221f, 2219, 221h, adja-
centinner side surfaces may be connected to each other.
Here, the adjacent inner side surfaces 221 may be dis-
posed to form an angle of 90 degrees or more therebe-
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tween. If the inner side surfaces 221 are disposed to form
an angle of less than 90 degrees between the adjacent
inner side surfaces 221, there can be a problem of failing
to secure a sufficient area of the cavity 229 for mounting
the light emitting diode chip 230 and the protective ele-
ment 290 therein. If the adjacent inner side surfaces 221
are disposed to form an angle of 90 degrees therebe-
tween, there can be a problem of high possibility of de-
tachment of the lens 250 due to deterioration in adhesion
to the lens 250 through reduction in area of the upper
surface of the sidewall, despite formation of the cavity
229 having a sufficient area.

[0117] Referring to FIG. 2a, the upper surface 227 of
the sidewall 220 may include a first region B1 connected
to the first inner side surface 221a, a second region B2
connected to the second inner side surface 221b, a third
region B3 connected to the third inner side surface 221c,
a fourth region B4 connected to the fourth inner side sur-
face 221d, a fifth region B5 connected to the fifth inner
side surface 221e, a sixth region B6 connected to the
sixth inner side surface 221f, a seventh region B7 con-
nected to the seventh inner side surface 221g, and an
eighth region B8 connected to the eighth inner side sur-
face 221h. A border line between two adjacent regions
among the first to eighth regions B1, B2, B3, B4, B5, B6,
B7, B8 may be the shortest straight line between a corner
of each of the inner side surfaces 221 of the sidewall 220
and the outer side surface 223 of the sidewall 220.
[0118] The first region B1, the third region B2, the fifth
region B5, and the seventh region B7 may have the same
area. In addition, the second region B2, the fourth region
B3, the sixth region 4, and the eighth region B8 may have
the same area. Further, each of the first region B1, the
third region B2, the fifthregion B5, and the seventhregion
B7 may have a smaller region than each of the second
region B2, the fourth region B3, the sixth region 4, and
the eighth region B8.

[0119] Accordingly, in each of the second region B2,
the fourth region B3, the sixth region 4, and the eighth
region B8, a bonding layer 270 may have a larger area
than in each of the first region B1, the third region B2,
the fifth region B5, and the seventh region B7. Accord-
ingly, the bonding layer 270 formed in the second region
B2, the fourth region B3, the sixth region 4, and the eighth
region B8 may be uniformly formed in a larger area than
the bonding layer formed in other regions.

[0120] Straight distances between the first inner side
surface 221a and the fifth inner side surface 221e and
between the third inner side surface 221cand the seventh
side surface 221g at the center of the cavity 229 may be
in the range of 2.5 mm to 2.8 mm, specifically 2.64 mm.
[0121] The cavity 229 may have a sufficient size to
mount the light emitting diode chip 230 and the protective
element 290 therein.

[0122] Further, the cavity 229 may have a sufficient
size such that the light emitting diode chip 230 and the
protective element 270 can be connected to first, second
and third wires W1, W2, W3 without interference.

10

15

20

25

30

35

40

45

50

55

10

[0123] Inthelightemitting diode package 2000 accord-
ing to this embodiment, the light emitting diode chip 230
is connected to the first interconnect pattern 211 by wire
bonding, without being limited thereto.

[0124] The light emitting diode chip 230 and the pro-
tective element 290 may have a flip-chip type structure.
In this structure, as shown in FIG. 2c, the light emitting
diode chip 230 may be mounted on interconnect patterns
by a flip-chip bonding method.

[0125] Referringto FIG. 2c, the light emitting diode chip
230 and the protective element 290 may be mounted
both on a first interconnect pattern 211 and a second
interconnect pattern 213 spaced apart from each other.
[0126] The first interconnect pattern 211 may be sym-
metrical to the second interconnect pattern 213 with ref-
erence to an insulating region 215. In addition, the first
interconnect pattern 211 and the second interconnect
pattern 213 may be formed such that the insulating region
215 has a straight line shape extending from one side of
the cavity 229 to the other side thereof.

[0127] Thatis, one electrode of the light emitting diode
chip 230 and one electrode of the protective element 290
may be disposed on the first interconnect pattern 211 to
be electrically connected to the first interconnect pattern
211. In addition, the other electrode of the light emitting
diode chip 230 and the other electrode of the protective
element 290 may be disposed on the second intercon-
nect pattern 213 to be electrically connected to the sec-
ond interconnect pattern 213.

[0128] FIG. 3 is an exemplary view of a light emitting
diode package according to a third embodiment of the
present disclosure.

[0129] FIG. 3is across-sectional view of the light emit-
ting diode package 3000 according to the third embodi-
ment.

[0130] Referring to FIG. 3, an inner side surface 321
of asidewall 320 is inclined at an acute angle with respect
to an upper surface of a substrate 310. Accordingly, the
sidewall 320 has a structure in which the width of the
sidewall 320 gradually decreases from the bottom to the
top. Thus, the cavity 329 has a structure in which the
width of the cavity 329 gradually increases from the bot-
tom to the top.

[0131] As such, the inclined side surface 321 of the
sidewall 320 can improve light extraction efficiency of the
light emitting diode package 3000 by diffusely reflecting
light emitted from the light emitting diode chip 330. In
addition, the light emitting diode package 3000 may fur-
ther include a reflective material coated on the inner side
surface 321 of the sidewall 320 to further improve light
extraction efficiency.

[0132] FIG. 4 is exemplary views of a light emitting di-
ode package according to a fourth embodiment of the
present disclosure.

[0133] FIG. 4ais a plan view of a light emitting diode
package according to the fourth embodiment of the
present disclosure. FIG. 4b is a cross-sectional view (C-
C’) of the light emitting diode package according to the
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fourth embodiment of the present disclosure.

[0134] The light emitting diode package 4000 accord-
ing to this embodiment may further include a groove 416
on a second interconnect pattern 413.

[0135] Referring to FIG. 4a and FIG. 4b, the groove
417 may be formed inside the second interconnect pat-
tern 413 to be parallel to a first insulating region 415a.
That is, the groove 417 may extend from one side of the
second interconnect pattern 413 in an inward direction.
Accordingly, the groove 417 is closed at one end thereof
by the second interconnect pattern 413 and is open at
the other end thereof. The open other end of the groove
417 may be connected to a third insulating region 415c.
Here, a light emitting diode chip 430 may be disposed
adjacent to one side of the second interconnect pattern
413 exposed through the groove 417.

[0136] Further, the groove 417 may have a greater
length than one side of the light emitting diode chip 430.
Here, the one side of the light emitting diode chip 430 is
parallel to the groove 417.

[0137] A sidewall 420 of the light emitting diode pack-
age 4000 according to this embodiment may have the
same structure as the sidewall 121 (see FIG. 1) of the
light emitting diode package according to the first em-
bodiment.

[0138] Referring to FIG. 4b, the groove 417 may have
a constant width from the top to the bottom.

[0139] A bonding agent interposed between the light
emitting diode chip 430 and the second interconnect pat-
tern 413 can be melted by heat from the light emitting
diode chip 430 to flow thereon. When the bonding agent
flows along the surface of the second interconnect pat-
tern 413 and contacts the surface of the first interconnect
pattern 411, electric short can occur on the first intercon-
nect pattern 411 and the second interconnect pattern
413.

[0140] However, the light emitting diode package 4000
according to this embodiment allows the bonding agent
to flow into the groove 417 on the second interconnect
pattern 413 when the bonding agent flows towards the
first interconnect pattern 411. Here, side surfaces of the
second interconnect pattern 413 defining the groove 417
can act as a dam that traps the bonding agent in the
groove 417.

[0141] As such, the light emitting diode package 4000
according to this embodiment includes the groove 417
on the second interconnect pattern 413, thereby prevent-
ing electric short on the first interconnect pattern 411 and
the second interconnect pattern 413 due to flow of the
bonding agent.

[0142] FIG. 5 is an exemplary view of a light emitting
diode package according to a fifth embodiment of the
present disclosure.

[0143] Inthelight emittingdiode package 5000 accord-
ing to the fifth embodiment, a groove 517 is formed on a
second interconnect pattern 513 as in the fourth embod-
iment.

[0144] However, the light emitting diode package 5000
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according to the fifth embodiment includes a sidewall 520
having a different structure than that of the light emitting
diode package 4000 (see FIG. 4) according to the fourth
embodiment.

[0145] FIG. 6 is exemplary views of a light emitting di-
ode package according to a sixth embodiment of the
present disclosure.

[0146] Inthelightemitting diode package 6000 accord-
ing to the sixth embodiment, a groove 617 is formed on
a second interconnect pattern 613 as in the above em-
bodiments.

[0147] For a plan view of the light emitting diode pack-
age according to the sixth embodiment, refer to FIG. 4a.
Thatis, FIG. 6is a cross-sectional view taken at the same
location as the cross-sectional view of FIG. 4b.

[0148] According to this embodiment, the groove 617
has different widths at the top and at the bottom. For
example, the groove 617 may have a greater width at
the top than at the bottom, as shown in FIG. 6. A second
interconnect pattern 613 surrounding the groove 617 has
inclinations at both sides thereof, whereby the groove
617 can have the same structure as the structure shown
in FIG. 6.

[0149] Although the second interconnect pattern 613
surrounding the groove 617 has inclinations at both sides
thereof in this embodiment, the second interconnect pat-
tern may have an inclination at one side thereof.

[0150] In addition, although the groove 617 has a
greater with at the upper portion thereof than at the lower
portion thereof in this embodiment, the groove 617 may
have a greater with at the lower portion thereof than at
the upper portion thereof.

[0151] For the light emitting diode package 6000 ac-
cording to this embodiment, the sidewall 621 may have
the same structure as any one of the sidewalls according
to the above embodiments.

[0152] FIG. 7 is an exemplary view of a light emitting
diode package according to a seventh embodiment of
the present disclosure.

[0153] The light emitting diode package 7000 accord-
ing to the seventh embodiment may include a dam 717
on a second interconnect pattern 713.

[0154] In the above embodiments, the groove is
formed on the second interconnect pattern, whereas the
dam 717 is formed thereon instead of the groove in this
embodiment. That is, in this embodiment, the dam 717
may be formed at the same location as the groove in the
above embodiments.

[0155] For a plan view of the light emitting diode pack-
age according to the seventh embodiment, refer to FIG.
4a. That is, FIG. 7 is a cross-sectional view taken at the
same location as the cross-sectional view of FIG. 4b.
[0156] Specifically, the dam 717 is formed parallel to
a first insulating region 715a and has one end disposed
inside one side of the second interconnect pattern 713.
In addition, the other end of the dam 717 may be placed
on the same vertical line as the other side of the second
interconnect pattern 713 that forms a third insulating re-
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gion 715c.

[0157] The dam 717 may protrude from an upper sur-
face of the second interconnect pattern 713. The dam
717 may have a lower height than a light emitting diode
chip 730. Thus, an upper surface ofthedam 717 is placed
above the upper surface of the second interconnect pat-
tern 713. In addition, the upper surface of the dam 717
is placed below the upper surface of the light emitting
diode chip 730.

[0158] Thus, according to this embodiment, the dam
717 can prevent the bonding agent interposed between
the light emitting diode chip 730 and the second inter-
connect pattern 713 from flowing towards the first inter-
connect pattern 711.

[0159] Referring to FIG. 7, the dam 717 may have a
convex semi-spherical shape.

[0160] In addition, according to this embodiment, the
dam 717 may be formed of the same material as the
second interconnect pattern 713.

[0161] FIG. 8 is an exemplary view of a light emitting
diode package according to an eighth embodiment of the
present disclosure.

[0162] The light emitting diode package 8000 accord-
ing to the eighth embodiment may a dam 817 on a second
interconnect pattern 813.

[0163] For a plan view of the light emitting diode pack-
age according to the eighth embodiment, refer to FIG.
4a. That is, FIG. 8 is a cross-sectional view taken at the
same location as the cross-sectional view of FIG. 4b.
[0164] According to this embodiment, a dam 817 may
have inclined side surfaces. Referring to FIG. 8, the dam
817 may have a structure in which the width of the dam
817 gradually increases from the top to the bottom. How-
ever, it should be understood that the structure of the
dam 817 is not limited thereto. The dam 817 may have
a structure in which only one side of the dam 817 is in-
clined. Alternatively, the dam 817 may have a structure
in which the width of the dam 817 gradually decreases
from the top to the bottom. In addition, the dam 817 may
have a structure in which one side of the dam 817 is
perpendicular to an upper surface of a second intercon-
nect pattern 813 such that the dam 817 has a constant
width from the top to the bottom.

[0165] Allofthe groove417 and the dam 417 described
with reference to FIG. 4 to FIG. 8 act as short preventing
portions that prevent occurrence of short due to the bond-
ing agent between the light emitting diode chip and the
interconnect pattern.

[0166] Thegroove417 andthedam417 described with
reference to FIG. 4 to FIG. 8 may be formed separately
after formation of the second interconnect pattern on the
substrate. Alternatively, the groove and the dam may be
formed together with the second interconnect pattern up-
on formation of the second interconnect pattern on the
substrate.

[0167] FIG. 9is exemplary views of a light emitting di-
ode package according to a ninth embodiment of the
present disclosure.
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[0168] FIG. 9a is a plan view of a light emitting diode
package according to the ninth embodiment of the
present disclosure. FIG. 9b is a cross-sectional view (D-
D’) of the light emitting diode package according to the
ninth embodiment of the present disclosure.

[0169] The light emitting diode package 9000 accord-
ing to this embodiment may further include a groove 917
on a second interconnect pattern 913.

[0170] Referring to FIG. 9a, the groove 917 extends
inside the second interconnect pattern 913 and may be
disposed parallel to a second insulating region 915b.
That s, the groove 917 may be disposed between a light
emitting diode chip 930 and a protective element 990.
[0171] The groove 917 is closed at one end thereof by
the second interconnect pattern 913 and is open at the
other end thereof. The open other end of the groove 917
may be connected to a third insulating region 915c.
[0172] Inthis embodiment, the light emitting diode chip
930 may be disposed such that one side of the light emit-
ting diode chip 930 is adjacent to one side of the second
interconnect pattern 913 exposed through the groove
917.

[0173] Further, the groove 917 may have a greater
length than one side of the light emitting diode chip 930.
Here, the one side of the light emitting diode chip 930 is
parallel to the groove 917.

[0174] The light emitting diode package 9000 accord-
ing to this embodiment may include a sidewall 920 in-
cluding sixinner side surfaces 921 as in the embodiments
described above.

[0175] Referring to FIG. 9b, the groove 917 may have
a constant width from the top to the bottom. However, it
should be understood that the structure of the groove
917 is not limited thereto. Alternatively, the groove 917
may have different widths at the top and at the bottom.
[0176] With this structure, the groove 917 can prevent
the bonding agent interposed between the light emitting
diode chip 930 and the second interconnect pattern 913
from contacting the protective element 990 on a first in-
terconnect pattern 911 or the second interconnect pat-
tern 913.

[0177] FIG. 10 is an exemplary view of a light emitting
diode package according to a tenth embodiment of the
present disclosure.

[0178] Referring to FIG. 10, the light emitting diode
package 10000 according to the tenth embodiment has
the same structure as the light emitting diode package
9000 (see FIG. 9) according to the ninth embodiment
excluding a sidewall 1021.

[0179] The sidewall 1021 of the light emitting diode
package 10000 according to this embodiment includes
eight inner side surfaces 1021.

[0180] FIG. 11 is an exemplary view of a light emitting
diode package according to an eleventh embodiment of
the present disclosure.

[0181] The light emitting diode package 11000 accord-
ing to the eleventh embodiment may include adam 1117
on a second interconnect pattern 1113.
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[0182] The dam 1117 may be formed at the same lo-
cation as the groove 917 of the light emitting diode pack-
age 9000 (see FIG. 9) according to the ninth embodiment.
[0183] For aplan view of the light emitting diode pack-
age according to the ninth embodiment, refer to FIG. 9a.
That is, FIG. 11 is a cross-sectional view taken at the
same location as the cross-sectional view of FIG. 9b.
[0184] The dam 1117 is formed parallel to a second
insulating region 1115b and may have one end disposed
inside one side of the second interconnect pattern 1113.
In addition, the other end of the dam 1117 may be placed
on the same vertical line as the other side of the second
interconnect pattern 1113 that forms a third insulating
region 1115c.

[0185] Referring to FIG. 11, the dam 1117 may pro-
trude upwards from an upper surface of the second in-
terconnect pattern 1113. Here, the dam 1117 may have
a lower height than a light emitting diode chip 1130. Ac-
cordingly, an upper surface of the dam 1117 is placed
above the upper surface of the second interconnect pat-
tern 1113. In addition, the upper surface of the dam 1117
is placed below an upper surface of the light emitting
diode chip 1130.

[0186] Referringto FIG. 11, the dam 1117 has a semi-
spherical shape. However, it should be understood that
the structure of the dam 1117 is not limited thereto. That
is, the dam 1117 may have any structure capable of pre-
venting the bonding agent interposed between the light
emitting diode chip 1130 and the second interconnect
pattern 1113 from flowing to the protective element (not
shown) mounted on the first interconnect pattern (not
shown) or the second interconnect pattern 1113.
[0187] FIG. 12 is exemplary views of a light emitting
diode package according to a twelfth embodiment of the
present disclosure.

[0188] FIG. 12ais aplan view of the light emitting diode
package according to the twelfth embodiment of the
presentdisclosure. FIG. 12bis a cross-sectional view (E-
E’) of the light emitting diode package according to the
twelfth embodiment of the present disclosure. FIG. 12¢
is another cross-sectional view (F-F’) of the light emitting
diode package according to the twelfth embodiment of
the present disclosure.

[0189] The light emitting diode package 12000 in-
cludes a first groove 1217a and a second groove 1217b
on a second interconnect pattern 1213.

[0190] Both the first groove 1217a and the second
groove 1217b extend inside the second interconnect pat-
tern 1213.

[0191] The first groove 1217a is formed parallel to a
first insulating region 1215a and the second groove
1217b is formed parallel to a second insulating region
1215b. Each of the first groove 1217a and the second
groove 1217bis closed at one end thereof by the second
interconnect pattern 1213 and is open at the other end
thereof. Here, both the open other end of the first groove
1217a and the open other end of the second groove
1217b are connected to a third insulating region 1215c.
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[0192] The light emitting diode chip 1230 may be dis-
posed such that one side of the light emitting diode chip
1230 parallel to the first insulating region 1215aiis placed
adjacent to one side of the second interconnect pattern
1213 exposed through the first groove 1217a. In addition,
the other side of the light emitting diode chip 1230 parallel
to the second insulating region 1215b may be placed
adjacent to another side of the second interconnect pat-
tern 1213 exposed through the second groove 1217b.
[0193] Each of the first groove 1217a and the second
groove 1217b may have a greater length than the corre-
sponding side surface of the light emitting diode chip
1230 parallel thereto.

[0194] The light emitting diode package 12000 accord-
ing to this embodiment may include a sidewall 1220 in-
cluding six inner side surfaces 1221 as in the embodi-
ments described above.

[0195] Referring to FIG. 12b, the first groove 1217a
may have a constant width from the top to the bottom. In
addition, referring to FIG. 12c, the second groove 1217b
may also have a constant width from the top to the bottom.
[0196] However, itshould be understood thatthe struc-
tures of the first groove 1217a and the second groove
1217b are not limited thereto. Alternatively, each of the
first groove 1217a and the second groove 1217b may
have different widths at the top and at the bottom. In
addition, the first groove 1217a and the second groove
1217b may have different structures from each other.
[0197] FIG. 13 is an exemplary view of a light emitting
diode package according to a thirteenth embodiment of
the present disclosure.

[0198] Referring to FIG. 13, the light emitting diode
package 13000 according to the thirteenth embodiment
may include a sidewall 1321 having a different structure
than that of the light emitting diode package 12000 (see
FIG. 12) according to the twelfth embodiment.

[0199] Specifically, the light emitting diode package
13000 according to the thirteenth embodiment includes
a first groove 1317a and a second groove 1317b on a
second interconnect pattern 1313, and the sidewall 1320
including eight inner side surfaces 1321.

[0200] FIG. 14 is exemplary views of a light emitting
diode package according to a fourteenth embodiment of
the present disclosure.

[0201] FIG. 14a is a cross-sectional view of the light
emitting diode package according to the fourteenth em-
bodiment of the present disclosure. In addition, FIG. 14b
is another cross-sectional view of the light emitting diode
package according to the fourteenth embodiment of the
present disclosure.

[0202] The light emitting diode package 14000 accord-
ing to this embodiment has the same structure as the
light emitting diode package 13000 (see FIG. 13) accord-
ing to the twelfth and thirteenth embodiments excluding
a first dam 1417a and a second dam 1417b, which are
formed instead of the first groove 1317a and the second
groove 1317b.

[0203] For a plan view of the light emitting diode pack-
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age according to the fourteenth embodiment, refer to
FIG. 12a. Thatis, FIG. 14ais a cross-sectional view taken
at the same location as the cross-sectional view of FIG.
12b and FIG. 14b is a cross-sectional view taken at the
same location as the cross-sectional view of FIG. 12c.
[0204] The light emitting diode package 14000 accord-
ing to this embodiment includes the first dam 1417a and
the second dam 1417b on a second interconnect pattern
1413.

[0205] Both the first dam 1417a and the second dam
1417b extend inside the second interconnect pattern
1413.

[0206] The first dam 1417a is formed parallel to a first
insulating region 1415a and the second dam 1417b is
formed parallel to a second insulating region 1415b. In
addition, both the first dam 1417a and the second dam
1417b may protrude upwards from an upper surface of
the second interconnect pattern 1413.

[0207] Thefirstdam 1417aandthe seconddam 1417b
may have lower heights than a light emitting diode chip
1430. Accordingly, an upper surface of each of the first
dam 1417a and the second dam 1417b is placed above
the upper surface of the second interconnect pattern
1413. In addition, the upper surface of each of the first
dam 1417a and the second dam 1417b is placed below
the upper surface of the light emitting diode chip 1430.
[0208] Referring to FIG. 14a and FIG. 14b, the first
dam 1417a and the second dam 1417b have a semi-
spherical shape. However, it should be understood that
the structures of the first dam 1417a and the second dam
1417b are not limited thereto. The first dam 1417a and
the second dam 1417b may have any structure capable
of preventing the bonding agent interposed between the
light emitting diode chip 1430 and the second intercon-
nect pattern 1413 from flowing to the first interconnect
pattern 1411.

[0209] FIG. 15 is exemplary views of a light emitting
diode package according to a fifteenth embodiment of
the present disclosure.

[0210] FIG. 15a is a cross-sectional view of the light
emitting diode package according to the fifteenth embod-
iment of the present disclosure. In addition, FIG. 15b is
another cross-sectional view of the light emitting diode
package according to the fifteenth embodiment of the
present disclosure.

[0211] Thelight emitting diode package 15000 accord-
ing to this embodiment has the same structure as the
light emitting diode package according to the twelfth and
thirteenth embodiments excluding a dam 1517, which is
formed instead of the second dam.

[0212] For a plan view of the light emitting diode pack-
age 15000 according to the fifteenth embodiment, refer
to FIG. 12a. That is, FIG. 15a is a cross-sectional view
taken at the same location as the cross-sectional view
of FIG. 12b and FIG. 15b is a cross-sectional view taken
at the same location as the cross-sectional view of FIG.
12c.

[0213] Thelight emitting diode package 15000 accord-
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ing to this embodiment includes a groove 1517 and a
dam 1517 on a second interconnect pattern 1513.
[0214] Both the groove 1517 and the dam 1517 may
extend inside the second interconnect pattern 1513.
[0215] The groove 1517 is formed parallel to a first in-
sulating region 1515a and the dam 1517 is formed par-
allel to a second insulating region 1515b. In addition, the
groove 1517 is concavely formed on an upper surface of
the second interconnect pattern 1513 to expose the up-
per surface of the base 10 of the substrate 1510. In ad-
dition, the dam 1517 may protrude upwards from the up-
per surface of the second interconnect pattern 1513.
[0216] Referring to FIG. 15a, the groove 1517 may
have a constant width from the top to the bottom. How-
ever, it should be understood that the structure of the
groove 1517 is not limited thereto. The groove 1517 may
have different widths at the top and at the bottom.
[0217] Referring to FIG. 15b, the dam 1517 may have
a semi-spherical structure in which the dam 1517 has a
lower height than a light emitting diode chip 1530. Ac-
cordingly, an upper surface of the dam 1517 is placed
above the upper surface of the second interconnect pat-
tern 1513. In addition, the upper surface of the dam 1517
is placed below an upper surface of the light emitting
diode chip 1530.

[0218] However, itshould be understood thatthe struc-
tures of the groove 1517 and the dam 1517 are not limited
thereto. Alternatively, the groove 1517 and the dam 1517
may have any structure capable of preventing the bond-
ing agentinterposed between the light emitting diode chip
1530 and the second interconnect pattern 1513 from
flowing to the first interconnect pattern 1511.

[0219] According to this embodiment, the locations of
the groove 1517 and the dam 1517 may be changed.
That is, the groove 1517 may be formed parallel to the
second insulating region 1515b and the dam 1517 may
be formed parallel to first insulating region 1515a.
[0220] FIG. 16 is exemplary views of a light emitting
diode package according to a sixteenth embodiment of
the present disclosure.

[0221] FIG. 16aisaplanview of the light emitting diode
package according to the sixteenth embodiment of the
present disclosure. FIG. 16b is a cross-sectional view
(G-G’) of the light emitting diode package according to
the sixteenth embodiment of the present disclosure.
[0222] The light emitting diode package 16000 accord-
ing to this embodiment includes a groove 1617 formed
on a second interconnect pattern 1613 to be parallel to
a first insulating region 1615a.

[0223] Referringto FIG. 16a, the groove 1617 may ex-
tend from a third insulating region 1615c to be parallel to
the first insulating region 1615a. Here, the groove 1617
may have a greater length than the first insulating region
1615a.

[0224] In addition, the groove 1617 is formed inside
the second interconnect pattern 1613 and has a structure
in which the groove 1617 penetrates from one side of the
second interconnect pattern 1613 to the other side there-
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of. That is, according to this embodiment, the groove
1617 is open at opposite ends thereof.

[0225] Accordingly, the light emitting diode package
16000 according to this embodiment has a structure in
which the second interconnect pattern 1613 is partially
divided between the groove 1617 and the first insulating
region 1615a.

[0226] Referring to FIG. 16b, the groove 1617 may
have a constant width from the top to the bottom. How-
ever, it should be understood that the structure of the
groove 1617 is not limited thereto. Alternatively, the
groove 1617 may have different widths at the top and at
the bottom.

[0227] Thelight emitting diode package 16000 accord-
ing to this embodiment may include a sidewall 1620 in-
cluding six inner side surfaces 1621.

[0228] FIG. 17 is an exemplary view of a light emitting
diode package according to a seventeenth embodiment
of the present disclosure.

[0229] Referring to FIG. 17, the light emitting diode
package 17000 according to the seventeenth embodi-
ment may include a sidewall 1720 having a different
structure than that of the light emitting diode package
16000 (see FIG. 16) according to the sixteenth embodi-
ment.

[0230] Specifically, the light emitting diode package
17000 according to the seventeenth embodiment in-
cludes a groove 1717 formed on a second interconnect
pattern 113 and open at opposite ends thereof, and the
sidewall 1720 includes eight inner side surfaces 1721.
[0231] FIG. 18 is an exemplary view of a light emitting
diode package according to an eighteenth embodiment
of the present disclosure.

[0232] The light emitting diode package 18000 accord-
ing to the eighteenth embodiment may include a dam
1817 on a second interconnect pattern 1813.

[0233] The dam 1817 may be formed at the same lo-
cation as the groove 1817 of the light emitting diode pack-
age 16000 (see (FIG. 16a) according to the sixteenth
embodiment.

[0234] For a plan view of the light emitting diode pack-
age according to the eighteenth embodiment, refer to
FIG. 16a. Thatis, FIG. 18 is a cross-sectional view taken
at the same location as the cross-sectional view of FIG.
16b.

[0235] Inthe above embodiments, one end of the dam
is disposed inside one side of the second interconnect
pattern. However, according to thisembodiment, the dam
1817 has one end and the other end placed on the same
vertical line as one side and the other side of the second
interconnect pattern 1813. Thatis, the dam 1817 extends
from one side of the first interconnect pattern 1813 to the
other side thereof to be parallel to the first insulating re-
gion 1815a.

[0236] Referring to FIG. 18, the dam 1817 may pro-
trude upwards from an upper surface of the second in-
terconnect pattern 1813. Here, the dam 1817 may have
a lower height than a light emitting diode chip 1830. Ac-
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cordingly, an upper surface of the dam 1817 is placed
above the upper surface of the second interconnect pat-
tern 1813. In addition, the upper surface of the dam 1817
is placed below an upper surface of the light emitting
diode chip 1830.

[0237] Referringto FIG. 18, the dam 1817 has a semi-
spherical shape. However, it should be understood that
the structure of the dam 1817 is not limited thereto. That
is, the dam 1817 may have any structure capable of pre-
venting the bonding agent interposed between the light
emitting diode chip 1830 and the second interconnect
pattern 1813 from flowing to a first interconnect pattern
1811.

[0238] A sidewall 1820 of the light emitting diode pack-
age 18000 according to this embodiment includes six or
eight inner side surfaces as described above.

[0239] FIG. 19 is exemplary views of a light emitting
diode package according to a nineteenth embodiment of
the present disclosure.

[0240] FIG. 19aisaplanview of the light emitting diode
package according to the nineteenth embodiment of the
present disclosure. FIG. 16b is a cross-sectional view
(H-H’) of the light emitting diode package according to
the nineteenth embodiment of the present disclosure.
[0241] The light emitting diode package 19000 accord-
ing to this embodiment includes a groove 1917 formed
on a second interconnect pattern 1913 to be parallel to
a second insulating region 1915b.

[0242] Referringto FIG. 19a, the groove 1917 extends
from a third insulating region 1915c to be parallel to the
second insulating region 1915b. Here, the groove 1917
may have a greater length than the second insulating
region 1915b.

[0243] In addition, the groove 1917 formed inside the
second interconnect pattern 1913 has a structure in
which the groove 1917 penetrates from one side of the
second interconnect pattern 1913 to the other side there-
of. That is, according to this embodiment, the groove
1917 is open at opposite ends thereof.

[0244] Accordingly, the light emitting diode package
19000 according to this embodiment has a structure in
which the groove 1917 divides a portion of the second
interconnect pattern 1913 on which a protective element
1990 is mounted from a portion of the second intercon-
nect pattern 1913 on which a light emitting diode chip
1930 is mounted.

[0245] Referring to FIG. 19b, the groove 1917 may
have a constant width from the top to the bottom. How-
ever, it should be understood that the structure of the
groove 1917 is not limited thereto. Alternatively, the
groove 1917 may have different widths at the top and at
the bottom.

[0246] The light emitting diode package 19000 accord-
ing to this embodiment may include a sidewall 1920 in-
cluding six inner side surfaces 1921.

[0247] FIG. 20 is an exemplary view of a light emitting
diode package according to a twentieth embodiment of
the present disclosure.
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[0248] Referring to FIG. 20, the light emitting diode
package 20000 according to the twentieth embodiment
includes a sidewall 2021 having a different structure from
the side wall of the light emitting diode package 19000
(see FIG. 19) according to the nineteenth embodiment.
[0249] Specifically, the light emitting diode package
20000 according to the twentieth embodiment includes
a groove 2017 formed on a second interconnect pattern
2013 and open at opposite ends thereof, and the sidewall
2020 including eight inner side surfaces 2021.

[0250] FIG. 21 is an exemplary view of a light emitting
diode package according to a twenty first embodiment
of the present disclosure.

[0251] Thelight emitting diode package 21000 accord-
ing to the twenty first embodiment includes a dam 2117
formed on the second interconnect pattern 2113.
[0252] The dam 2117 may be formed at the same lo-
cation as the groove 1917 of the light emitting diode pack-
age 19000 (see FIG. 19) according to the nineteenth em-
bodiment.

[0253] For a plan view of the light emitting diode pack-
age light emitting diode package 21000 according to the
twenty first embodiment, refer to FIG. 19a. That is, FIG.
21 is a cross-sectional view taken at the same location
as the cross-sectional view of FIG. 16b.

[0254] Inthe above embodiments, one end of the dam
is disposed inside one side of the second interconnect
pattern. However, according to thisembodiment, the dam
2117 has one end and the other end placed on the same
vertical line as one side and the other side of the second
interconnect pattern.

[0255] Referring to FIG. 21, the dam 2117 may pro-
trude upwards from an upper surface of the second in-
terconnect pattern 2113. Here, the dam 2117 may have
a lower height than a light emitting diode chip 2130. Ac-
cordingly, an upper surface of the dam 2117 is placed
above the upper surface of the second interconnect pat-
tern 2113. In addition, the upper surface of the dam 2117
is placed below an upper surface of the light emitting
diode chip 2130

[0256] Referringto FIG. 21, the dam 2117 has a semi-
spherical shape. However, it should be understood that
the structure of the dam 2117 is not limited thereto. The
dam 2117 may have any structure capable of preventing
the bonding agent interposed between the light emitting
diode chip 2130 and the second interconnect pattern
2113 from flowing to a first interconnect pattern 2111.
[0257] A sidewall 2120 of the light emitting diode pack-
age 21000 according to this embodiment includes six or
eight inner side surfaces as described above.

[0258] FIG. 22 is exemplary views of a light emitting
diode package according to a twenty second embodi-
ment of the present disclosure.

[0259] FIG. 22ais aplan view of the light emitting diode
package according to the twenty second embodiment of
the presentdisclosure. FIG. 22b is a cross-sectional view
(I-I') of the light emitting diode package according to the
twenty second embodiment of the present disclosure.
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FIG. 22cis another cross-sectional view (1-1°) of the light
emitting diode package according to the twenty second
embodiment of the present disclosure.

[0260] The light emitting diode package 22000 accord-
ing to this embodiment includes a first groove 2217a and
asecond groove 2217b on a second interconnect pattern
2213.

[0261] Both the first groove 2217a and the second
groove 2217b extend inside the second interconnect pat-
tern 2213.

[0262] The first groove 2217a is formed parallel to a
first insulating region 2215a and the second groove
2217b is formed parallel to a second insulating region
2215b. Each of the first groove 2217a and the second
groove 2217b is closed at one end thereof and is open
at the other end thereof. Here, both the open other end
of the first groove 2217a and the open other end of the
second groove 2217b are connected to a third insulating
region 2215c.

[0263] That is, the first groove 2217a may be formed
through the second interconnect pattern 2213 to be par-
allel to the first insulating region 2215a. In addition, the
second groove 2217b may be formed through the second
interconnect pattern 2213 to be parallel to the second
insulating region 2215b. Accordingly, the light emitting
diode package 22000 may have a structure in which the
second interconnect pattern 2213 is partially separated
between the first insulating region 2215a and the first
groove 2217a by the first groove 2217a. In addition, the
light emitting diode package 20000 has a structure in
which the second groove 2217b divides a portion of the
second interconnect pattern 2213 on which a protective
element 290 is mounted from a portion of the second
interconnect pattern 2213 on which a light emitting diode
chip 2230 is mounted.

[0264] The light emitting diode chip 2230 may be dis-
posed such that one side of the light emitting diode chip
2230 parallel to the first insulating region 2215a is adja-
cent to one side of the second interconnect pattern 2213
exposed through the first groove 2217a. In addition, the
other side of the light emitting diode chip 1230 parallel
to the second insulating region 1215b may be disposed
adjacent to another side of the second interconnect pat-
tern 1213 exposed through the second groove 1217b.
[0265] Each of the first groove 2217a and the second
groove 2217b may have a greater length than the corre-
sponding side surface of the light emitting diode chip
2230 parallel thereto.

[0266] The light emitting diode package 22000 accord-
ing to this embodiment may include a sidewall 2220 in-
cluding six inner side surfaces 1221 as in the embodi-
ments described above.

[0267] Referring to FIG. 22b, the first groove 2217a
may have a constant width from the top to the bottom. In
addition, referring to FIG. 22c, the second groove 2217b
may also have a constant width from the top to the bottom.
[0268] However, itshould be understood thatthe struc-
tures of the first groove 2217a and the second groove
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2217b are not limited thereto. Alternatively, each of the
first groove 2217a and the second groove 2217b may
have different widths at the top and at the bottom. In
addition, the first groove 2217a and the second groove
2217b may have different structures from each other.
[0269] FIG. 23 is an exemplary view of a light emitting
diode package according to a twenty third embodiment
of the present disclosure.

[0270] Referring to FIG. 23, the light emitting diode
package 23000 according to the twenty third embodiment
may include a sidewall 2320 having a different structure
than that of the light emitting diode package 22000 (see
FIG. 22) according to the twenty second embodiment.
[0271] Specifically, the light emitting diode package
23000 according to the twenty third embodimentincludes
a first groove 2317a and a second groove 2317b on a
second interconnect pattern 2313, and the sidewall 2320
including eight inner side surfaces 2321.

[0272] FIG. 24 is exemplary views of a light emitting
diode package 24000 according to a twenty fourth em-
bodiment of the present disclosure.

[0273] FIG. 24a is a cross-sectional view of the light
emitting diode package according to the twenty fourth
embodiment of the present disclosure. In addition, FIG.
24b is another cross-sectional view of the light emitting
diode package according to the twenty fourth embodi-
ment of the present disclosure.

[0274] Thelight emitting diode package 24000 accord-
ing to this embodiment has the same structure as the
light emitting diode package according to the twenty third
embodiment excluding a first dam 2417a and a second
dam 2417b, which are formed instead of the first groove
and the second groove.

[0275] For a plan view of the light emitting diode pack-
age according to the twenty fourth embodiment, refer to
FIG. 22. Thatis, FIG. 24a is a cross-sectional view taken
at the same location as the cross-sectional view of FIG.
22b and FIG. 22b is a cross-sectional view taken at the
same location as the cross-sectional view of FIG. 22c.
[0276] The light emitting diode package 24000 accord-
ing to this embodiment includes the first dam 2417a and
the second dam 2417b on a second interconnect pattern
2413.

[0277] Both the first dam 2417a and the second dam
2417b extend inside the second interconnect pattern
2413.

[0278] The first dam 2417a is formed parallel to a first
insulating region 2415a and the second dam 2417b is
formed parallel to a second insulating region 2415b. In
addition, both the first dam 2417a and the second dam
2417b may protrude upwards from an upper surface of
the second interconnect pattern 2413.

[0279] Thefirstdam2417aandthe seconddam2417b
may have lower heights than a light emitting diode chip
2430. Accordingly, an upper surface of each of the first
dam 2417a and the second dam 2417b is placed above
the upper surface of the second interconnect pattern
2413. In addition, the upper surface of each of the first
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dam 2417a and the second dam 2417b is placed below
the upper surface of the light emitting diode chip 2430.
[0280] Referring to FIG. 24a and FIG. 24b, the first
dam 2417a and the second dam 2417b have a semi-
spherical shape. However, it should be understood that
the structures of the first dam 2417a and the second dam
2417b are not limited thereto. The first dam 2417a and
the second dam 2417b may have any structure capable
of preventing the bonding agent interposed between the
light emitting diode chip 2430 and the second intercon-
nect pattern 2413 from flowing to the first interconnect
pattern 2411.

[0281] FIG. 25 is exemplary views of a light emitting
diode package according to a twenty fifth embodiment
of the present disclosure.

[0282] FIG. 25a is a cross-sectional view of the light
emitting diode package according to the twenty fifth em-
bodiment of the present disclosure. In addition, FIG. 15b
is another cross-sectional view of the light emitting diode
package according to the twenty fifth embodiment of the
present disclosure.

[0283] The light emitting diode package 25000 accord-
ing to this embodiment has the same structure as the
light emitting diode package according to the twenty sec-
ond and twenty third embodiments excluding a dam
2517b, which is formed instead of the second dam.
[0284] For a plan view of the light emitting diode pack-
age according to the twenty fifth embodiment, refer to
FIG. 22. Thatis, FIG. 25ais a cross-sectional view taken
at the same location as the cross-sectional view of FIG.
22b and FIG. 25b is a cross-sectional view taken at the
same location as the cross-sectional view of FIG. 22c.
[0285] The light emitting diode package 25000 accord-
ing to this embodiment includes a groove 2517aa and a
dam 2517bb on a second interconnect pattern 2513.
[0286] Boththe groove 2517a andthe dam 2517b may
extend inside the second interconnect pattern 2513.
[0287] The groove 2517a is formed parallel to a first
insulating region 2515a and the dam 2517b is formed
parallel to a second insulating region 2515b. In addition,
the groove 2517a is concavely formed on an upper sur-
face of the second interconnect pattern 2513 to expose
the upper surface of the base 10 of the substrate 2510.
In addition, the dam 2517b may protrude upwards from
the upper surface of the second interconnect pattern
2513.

[0288] Referring to FIG. 25a, the groove 2517a may
have a constant width from the top to the bottom. How-
ever, it should be understood that the structure of the
groove 2517a is not limited thereto. The groove 2517a
may have different widths at the top and at the bottom.
[0289] Referringto FIG. 25b, the dam 2517b may have
a semi-spherical structure in which the dam 2517b has
a lower height than a light emitting diode chip 2530. Ac-
cordingly, an upper surface of the dam 2517b is placed
above the upper surface of the second interconnect pat-
tern 2513. Inaddition, the upper surface of the dam 2517b
is placed below an upper surface of the light emitting
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diode chip 2530.

[0290] However, it should be understood that the struc-
tures of the groove 2517a and the dam 2517b are not
limited thereto. Alternatively, the groove 2517a and the
dam 2517b may have any structure capable of preventing
the bonding agent interposed between the light emitting
diode chip 2530 and the second interconnect pattern
2513 from flowing to a protective element 2590 mounted
on the first interconnect pattern 2511 or on the second
interconnect pattern 2513.

[0291] According to this embodiment, the locations of
the groove 2517a and the dam 2517b may be changed.
That is, the groove 2517a may be formed parallel to the
second insulating region 2515b and the dam 2517b may
be formed parallel to the first insulating region 2515a.
[0292] FIG. 26 is an exemplary view of a light emitting
diode package according to a twenty sixth embodiment
of the present disclosure.

[0293] The light emitting diode package 26000 accord-
ing to the twenty sixth embodiment may have the same
structure and characteristics as one of the light emitting
diode packages according to the above embodiments
excluding a lens 2650.

[0294] Referring to FIG. 26, the light emitting diode
package 26000 may include the lens 2650 having a flat
upper surface.

[0295] According to this embodiment, the lens 2650
may have a rectangular shape in which upper and lower
surface are flat. Although the lens 2650 is illustrated as
having a constant width from the top to the bottom in FIG.
26, it should be understood that the structure of the lens
2650 is not limited thereto. Alternatively, the lens 2650
may have any structure having a flat upper surface.
[0296] The lens 2650 is disposed on an upper surface
of the sidewall 2620. In addition, a side surface of the
lens 2650 may be placed between an inner side surface
121 and an outer surface 123 of the sidewall 2620. Ac-
cordingly, the lens 2650 can minimize an exposed region,
as compared with a structure of the lens protruding to
the outside of the light emitting diode package 2600. Ac-
cordingly, the light emitting diode package 2600 accord-
ing to this embodiment can minimize the exposed region
of the lens 2650 exposed to the outside, thereby improv-
ing reliability.

[0297] The lens 2650 may be disposed such that the
center of the lens 2650 overlaps an optical axis of a light
emitting diode chip 2630.

[0298] Thelens 2650 may control abeam angle of light
emitted from the light emitting diode chip 2630.

[0299] A portion of the lens 2650 facing a cavity 2629
in a horizontal direction thereof may have the same width
as or a greater width than the light emitting diode chip
1030 in a horizontal direction thereof.

[0300] According to this embodiment, the lens 2650
may have a beam angle of about 100 degrees to 130
degrees by the lens 150. Preferably, the lens 2650 has
a beam angle of about 110 degrees to 120 degrees.
[0301] Although some embodiments have been de-
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scribed herein, it should be understood that these em-
bodiments are given by way of illustration only, and that
various modifications, variations, and alterations can be
made by those skilled in the art without departing from
the spirit and scope of the present disclosure.

Claims
1. A light emitting diode package comprising:

a body comprising a substrate and a sidewall
formed on the substrate, the body being formed
with a cavity therein; and

a light emitting diode chip mounted on the sub-
strate in the cavity of the body,

wherein the sidewall comprises multiple inner
side surfaces formed to surround the cavity,
the inner side surfaces of the sidewall compris-
ing adjacent inner side surfaces forming an an-
gle of 90 degrees or more therebetween, and
the substrate comprises:

an insulating base;

a first interconnect pattern formed on the
base;

a second interconnect pattern spaced apart
from the first interconnect pattern; and

an insulating region disposed inside the
cavity to separate the first interconnect pat-
tern from the second interconnect pattern.

2. The light emitting diode package according to claim
1, wherein the sidewall comprises an even number
of inner side surfaces greater than or equal to 4.

3. Thelight emitting diode package according to claim
1, wherein the inner side surfaces of the sidewall
comprise inner side surfaces facing each other and
having the same length.

4. The light emitting diode package according to claim
1, wherein the inner side surfaces of the sidewall
comprise inner side surfaces facing each other and
symmetrical to each other.

5. The light emitting diode package according to claim
1, wherein an upper surface of the sidewall is divided
into multiple regions, and some regions of the upper
surfaces of the side wall have different areas than
the other regions thereof.

6. The light emitting diode package according to claim
1, further comprising:
a lens disposed on an upper surface of the sidewall
and covering the cavity.

7. The light emitting diode package according to claim



8.

10.

1.

12.

35
6, further comprising:

a bonding agent interposed between the lens
and the upper surface of the sidewall,

wherein the upper surface of the sidewall is di-
vided into multiple regions,

some regions of the upper surface of the side
wall have different areas than the other regions
thereof, and

the multiple regions comprise regions facing
each other and having the same area.

The light emitting diode package according to claim
1, wherein the insulating region comprises a first in-
sulating region and a second insulating region,

the first insulating region having a greater length
than the second insulating region and being par-
allel to one side of the light emitting diode chip,
and

the second insulating region being parallel to the
other side of the light emitting diode chip.

The light emitting diode package according to claim
1, further comprising:

ashort preventing portion formed on the interconnect
pattern between the light emitting diode chip and the
insulating region.

The light emitting diode package according to claim
1, wherein the short preventing portion is a groove
formed on the interconnect pattern formed on an up-
per side of the base.

The light emitting diode package according to claim
9, wherein the short preventing portion is a dam
formed on the interconnect pattern formed on an up-
per side of the base, and an upper surface of the
dam is placed above an upper surface of the inter-
connect pattern.

A light emitting diode package comprising:

a body comprising a substrate and a sidewall
formed on the substrate, the body being formed
with a cavity therein; and

a light emitting diode chip mounted on the sub-
strate in the cavity of the body,

wherein the sidewall comprises atleast four mul-
tiple inner side surfaces formed to surround the
cavity, and

the substrate comprises:

an insulating base;

a first interconnect pattern formed on the
base;

asecond interconnect pattern spaced apart
from the first interconnect pattern;
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13.

14.

15.

16.

17.

18.

19.

20.

36

an insulating region disposed inside the
cavity to separate the first interconnect pat-
tern from the second interconnect pattern;
and

a short preventing portion disposed be-
tween the light emitting diode chip and the
insulating region.

The light emitting diode package according to claim
12, wherein the inner side surfaces of the sidewall
comprise adjacent inner side surfaces forming an
angle of 90 degrees or more therebetween.

The light emitting diode package according to claim
12, wherein the inner side surfaces of the sidewall
comprise inner side surfaces facing each other and
having the same length.

The light emitting diode package according to claim
12, wherein the inner side surfaces of the sidewall
comprise inner side surfaces facing each other and
symmetrical to each other.

The light emitting diode package according to claim
12, wherein the insulating region comprises a first
insulating region and a second insulating region,

the firstinsulating region having a greater length
than the second insulating region and being par-
allel to one side of the light emitting diode chip,
and

the second insulating region being parallel to the
other side of the light emitting diode chip.

The light emitting diode package according to claim
16, wherein the short preventing portion comprises
at least some region parallel to the first insulating
region.

The light emitting diode package according to claim
16, wherein the short preventing portion comprises
at least some region parallel to the second insulating
region.

The light emitting diode package according to claim
12, wherein the short preventing portion has a
groove shape or a dam shape.

The light emitting diode package according to claim
12, wherein the short preventing portion has a great-
er length than the insulating region.
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